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Abstract This paper proposes an improved point cloud guided filtering algorithm to address the difficulties in separating
and removing noise close to the model surface in point cloud denoising, as well as the problem of losing valid points during
noise removal. First, the statistical filtering method is used to screen out difficult-to-smooth noise and perform initial
guided filtering, thereby reducing the impact of difficult-to-smooth noise on the overall filtering effect. Then, based on the
geometric features of each point in the point cloud, the weight parameters are adaptively adjusted and incorporated into the
improved guided filtering algorithm for the second round of point cloud guided filtering. Finally, a smoother point cloud is
obtained by adaptively adjusting the weight parameters while preserving valid points. According to experimental results,
the proposed algorithm shows substantial smoothing effects on noisy point clouds. Moreover, the processed point cloud
model has more prominent edge lines, and difficult-to-smooth noise can be well handled using the proposed algorithm.
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Fig. 1 Flow chart of the proposed algorithm
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Fig. 4 Effect of different algorithms on bunny model with Gaussian noise. (a) Noise point cloud; (b) algorithm in Ref. [17];
(c) algorithm in Ref. [18]; (d) proposed algorithm
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Fig. 5 Effect of different algorithms on hat model. (a) Noise point cloud; (b) algorithm in Ref. [17]; (c) algorithm in Ref. [18];
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Fig. 6 Effect of different algorithms on tortuga model. (a) Noise point cloud; (b) algorithm in Ref. [17]; (c) algorithm in Ref. [18];
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(d) proposed algorithm

RUTE MR 5 ToUAR A7 W] 0 A U T R 10 A B 0 MNIEL 6 AT 9 tortuga BB 7R 21 G A7 B I 2 R 75 R, ELIR R 1K
VLA, SCHRO17 T A B AOSCRR I8 I S ik b 3 G A B BB R . IR 7R LUR X

2211006-6



%60 55 2281/2023 £ 11 B/ 5B FEHE

BRLL7 I i B8 s A SCRR [ 18 ] b Y 53016 X galera 5 Y 453
£ Y S b ORI A A MR B BRI A B
J A o X L2 TR 4R B R X 5 S AR Y 1Y) &b A R
W T SCmk [ 17 v 35 s A SR [ 18 ] b iy 533, 4k
B 9 05 o AT A B ) A B TR 3 5 TV A TG 9
2 F IR
4.3 E=ETM

J T I TR AL B RCR SRR R TS
SRR 7 MR 22 (RMSEME N & 8 br . 5 B0 H
T SR 0P AOR O iR 22 T T R IR S
) AE TR 55 T I A R (9 R 22 0K o A BB T A
B2 Wb

SR T S T

s E+§l154%45+2L15’

3
C;= —pilog, p: — EPJ]OgZPj» (20)
i=1

i O GBS B0 5 B3R U3 5 50 7
BRI IN B w5 5 R i B 5 p, I 4 AR AR
IIAT 5, AR R A AR AT o B AT 90 R RD
h & SR ROR R R

c=Xc. (21)
=1

M s AR W I IR SR AN T TR 2
L e R DO N L3 N R R (R =T
W 75 e 0 D i, R TR 3R T AE S 3 R S Y IR S Y
A AH XS B/, i R A O 2 s o R (EDR
i R B P RE L 2 THT BT T 00 R B/ | 15 P O e IR
U Z IR ROCR B 2E o K PR E S SRR 17 )
SR SCHRL 1S T A Bk SR AT XS L, 8 I A A 2 i (B
MR 1F7R . R 1 AT LLE 3 5 A BRI Bl 3 45 3 Ak 1
Je B AR AL, SCRRL L7 T B 303 5 Sk (18 ] A 5
IR AR BN R RORM 2E A2 S m A
ART , T T 2 50 02 i D U 1) o (R A, 6
P SR X B R Y - RO BE A

Fl BRI R SR AL S5 (8
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different algorithms unit: bit

Model Algorithm in Algorithm in Prop(')sed

Ref. [17] Ref. [ 18] algorithm
armadillo 601968 599683 574281
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tortuga 241000 240976 232489
galera 231561 233595 216111
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Table 2 Root mean square error of each model after different

algorithm processing compared with that of the

noiseless model unit: m

Model Algorithm in Algorithm in Prop(?sed

Ref. [17] Ref. [ 18] algorithm
armadillo 0. 3125 0. 3302 0. 3007
rabbit 0.0729 0.0775 0. 0497
hat 0.0014 0.0014 0.0012
tortuga 0.0204 0.0205 0.0192
galera 0.0271 0.0280 0.0240
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Table 3 Number of points and processing time of

different models

Processing
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Model  of point Moot Aleorthm P 1
clouds gorithm in gorithm in ~ Propose

Refl. [17] Ref. [18]  algorithm
armadillo 242729 2.581 2.650 3.338
rabbit 71894 0. 543 0. 544 0.767
hat 41578 0. 337 0.338 0.467
tortuga 100000 0. 954 0.961 1.328
galera 100000 0.871 0.910 1.249
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